The postoperative change in pulmonary vascular disease following complete surgical repair in cases of the complete transposition of the great arteries with severe pulmonary hypertension remains an extremely interesting problem.
We have performed complete surgical repair on an 8-month-old boy with severe pulmonary hypertension having a pulmonarysystemic pressure ratio of 1.0 and 14 units of pulmonary vascular resistance, but who suddenly died 9 months postoperatively.
The results of a comparison of the histometrical measurements of biopsy lung and autopsy lung showed postoperative hypertrophy of the media of the small pulmonary arteries and progressed pulmonary vascular disease. It is thought that this phenomenon was brought about in the following way: The specific factor in this congenital heart disease which suppresses the hypertrophy of the pulmonary arterial media is removed due to the total correction and the media over-reacts to the postoperative pulmonary arterial pressure, resulting in hypertrophy.
Repeated vasoconstriction of the abnormally thick pulmonary arterial walls leads to ischemic change in the peripheral blood vessels and obstructive pulmonary vascular disease is progres sively brought about. pulmonary hypertension; progressive pulmonary vascular disease; index of pulmonary vascular disease; histometrical analysis of pulmonary arterial wall It is a well known fact that pulmonary vascular disease (PVD) develops from an early period in complete transposition of the great arterie (TGA) with large ventricular septal defect (VSD). Though a respirator (RPR) was used from the beginning of intensive care , d esaturation was evident. This was thought to be due to a large shunt from the pulmonary circulation to the systemic circulation through the prefabricated Dacron baffle used in the Mustard operation. The hypoxemia began to gradually improve 9 days postoperatively and disappeared 2 weeks from surgery . Throughout the postoperative period, no symptoms of marked congestive heart failure were seen. At this point weaning from the respirator was attempted, but, due to respiratory failure, respiratory care was necessary for 40 days.
Thereafter, a cardio-thoracic ratio of 63% was seen, indicating reduced cardiomegaly as compared with the preoperative condition. Since the liver was no longer palpable and he had a good appetite and was comfortable, he was discharged 4 months postoperatively. At that time, the polycythemia had improved. However, 9 months postoperatively he developed a cough, his face grew pale with rapid breathing, cyanosis increased and he suddenly died.
Autopsy findings. The patient had a body weight of 7 kg and a height of 73 cm. The VSD had been completely closed and the Teflon patch had become organized. There was no stenosis of the superior or inferior vena cava and pulmonary venous obstruction due to the baffle was not seen, indicating that the Mustard operation itself had been successful. Other than findings concerned with the cardiovascular system, congestion of the hilus of the lungs was apparent. Intraabdominally, ascites was not seen, but the liver had enlarged to 320 g. The spleen, kidney and gastrointestinal system were, however, normal.
Histometrical results. From the histological findings of the biopsy lung ( Fig. 1 ) and autopsy lung (Fig. 2) , it appeared that hypertrophy of the pulmonary arterial wall had occurred after complete surgical repair. Therefore, a histometrical analysis was made of the postoperative change of the medial thickness in small pulmonary arteries. Suwa's method (Suwa and Takahashi 1971) was utilized for measuring the thickness of the pulmonary arterial media to examine precisely the magnitude of this postoperative hypertrophy. As a result, it was found that postoperatively the muscular pulmonary arterial walls had hypertrophied as roughly twice as their preoperative thickness (Fig. 3) .
Since progressive pulmonary vascular disease was suggested from the postoperative lung sections (Fig. 4) , the severity of the PVD was analyzed from biopsy and autopsy lung using the IPVD method previously published by the authors (Yamaki 1977a, Yamaki and Tezuka 1978). A total of 644 pulmonary arterial branches from the serial sections of biopsy lung was examined and it was found that 151 showed a score of 1 (no intimal reaction), 275 had a score of 2 (cellular proliferation of the intima), 118 had a score of 3 (intimal fibroelastic proliferation), and 100 had a score of 4 (medial destruction). Consequently, the IPVD, the value obtained by dividing the total score by the number of pulmonary arterial branches, was 2.26. Since the biopsy lung was obtained from the left upper lobe, a total of 482 pulmonary arterial branches was taken from the same lobe of the autopsy lung and the severity of the pulmonary arterial vascular lesions was analyzed. Sixty-seven pulmonary arteries with score of 1, 99 with score 2, 227 with score 3, and 89 with score 4 were counted and an IPVD of 2.70 obtained, indicating that the postoperative vascular lesions had developed to a severer state than preoperative condition. With regard to the percentage of each score, it was clearly seen that preoperative scores 1 and 2 had developed into scores 3 and 4, which indicated irreversible obstructive vascular lesions (Fig. 5) Our histometrical research concerning the specificity of the pulmonary arterial wall in TGA using VSD as a control has been previously reported (Yamaki 1977b; Yamaki and Tezuka 1976) . It had been found that when there is a rise in intraarterial blood pressure, the arterial media tends to hypertrophy to adapt to the increased blood pressure (Suwa and Takahashi 1971) . In TGA, however, even when there is a rise in pulmonary arterial pressure , some specific factor suppresses the hypertrophy of the media. Consequently , the thickness of the media in TGA is only 70% that found in VSD at the same blood pressure level after 6 months from birth. The pulmonary arterial walls in TGA are , therefore, thin and weak, cannot sufficiently adapt to increased pulmonary arterial pressure , and easily succumb to severe PVD. Incidentally , it may be suggested that the factor suppressing medial hypertrophy in TGA is related to the unique hemodynamics of TGA. Since normal hemodynamics were achieved in this patient due to the radical operation, it is considered that the factor responsible fo r suppression of medial hypertrophy disappeared . Furthermore, since the pulmonary arterial pressure was maintained at a high level postoperatively , it is easy to understand that the media reacted to the pulmonary arterial pressure a nd quickly began to hypertrophy immediately following surgery , ultimately resulting in severe hyper trophy. As mentioned above , hypertrophy of the arterial wall is brought about as a functional adaptation to increased intraarterial bl ood pressure. Therefore, it may be considered that , due to the postoperative hypertrophy of the pulmonary (1973) , as well, the development of PVD following radical surgery for TGA is not thought to be rare. Especially in cases of pulmonary hypertension, postoperative hypertrophy of the pulmonary arterial media would be unavoidable and cause frequent occurrence of vasospasms, ischemia of peripheral small pulmonary arteries, and be responsible for the development of severe PVD. Since hypertrophy of the pulmonary arterial media correlates with the magnitude of the pulmonary arterial pressure, in cases where postoperatively the pressure does not drop sufficiently, it is suggested that the prognosis is extremely poor due to the rapid development of these unfavorable phenomena outlined above.
